I. INTRODUCTION It is known that carbon atoms can form bonds with three different types of hybridization: tetrahedral sp, leading to a three-dimensional diamondlike (DL) network; trigonal sp, leading to a two-dimensional graphitelike layered structure; and linear sp', which results in one-dimensional acetylenelike structure. Hydrogenated amorphous carbon (a-C:H) is a material whose characteristics represent a mixing of the properties of the structurally ordered solids diamond, graphite, and hydrocarbon polymers. Thus its structure cannot easily be classified. While in glassy carbon 100% sp sites and, in a-C, only up to 10% sp sites are present, a-C:H contains a mixture of sp and sp sites in comparable amounts. The presence of two bonding types prevents the formation of parallel graphitic layers. ' The bands of a-C:H can be considered a weighted average of the bands of the two phases. For energies near Fermi energy, however, no contribution form the diamond phase is expected.
In the graphitic islands, the "valence band" is formed by a cr band (well below the Fermi level) and a m. band (near the Fermi level). In a similar manner, the "conduction band" is formed by a n band (near the Fermi level) IV. THE DIELECTRIC CONSTANT AND ITS MOMENTA e& and e2, the real and imaginary parts of the dielectric constant, are related through the Kramers-Kronig rela-
where E is the photon energy, N, (Z E) is the density ofAmong the optical parameters of a thin film, however, the imaginary part of the dielectric constant is the one more directly correlated to the DOS. ' In fact, as far as disordered materials are concerned, since the electron momentum is not a relevant quantum number, we can
The term e2 is the sum of the contributions due to transitions both inside islands and inside DL matrices. However, since e2 is measured only up to a few eV, the two contributions cannot be distinguished.
For this reason, we will consider cr -+o. * transitions as a whole.
The ith-order moment of e2 is defined as M, = -f E'e, (E)dE . It is worth noting that the plasmon energy is proportional to the number of valence electrons, n, : 
By using the expressions ez"(E')
62(E) is known, so our task now is to separate the contributions due to the different transitions. For this purpose, we will proceed as follows.
(a) We fit the low-energy region (E (4 eV) of the e2(E) spectra with the formula obtained from the convolution of the Gaussian bands [Eq. (2)], thereby obtaining the parameters E and cr of the Gaussian-like bands and the scale factor A.
(b) Equation (2) is assumed to describe ez (E) for all energies.
(c) The quantity e&"(E) -1 is evaluated using Eq. (18a). Since e&(E) -1 has been experimentally determined, e& (E) -1 can be evaluated in the same energy range in which optical measurements have been performed [Eq. (19) ].
Most of the credo. * transitions lie in an energy range well above the energy range of our optical data, so no direct information can be obtained. However, we can analyze the e& (E) -1 energy dependence by using the Wemple-Didomenico model. 35, 17 (1977) .
